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Growing single crystal of uniform compsn. - by lifling up seed crystal 
from molten liq. row material in crucible 
C87-007236 


Single crystal is grown by lifting up seed crystal from raw male rial 
of molten liq. in crucible. Crucible container vessel has on 1 ts top a 
detachable cover, and crystal lifting-up shaft is Provided on the 
cover Edge of cover is liq. sealed to open edge of crucible container 
vessel. Liq. sealing keeps contains vessel at adequate pressure 
range all the time. r . , ol 

ADVANTAGE - Decompsn. of gp. V element from raw material 
molten liq. and grown single crystal is minimised so that single 
crystal of uniform compsn. is obtd. <5pp Dwg.No.1/8) 


U4-D1) 



© 1987 DERWENT PUBLICATIONS LTD. 
128, Theobalds Road, London WC1X 8RP, England 

US Office: Derwent Inc. Suite 500, 6845 Elm St. McLean, VA 
Unauthorised copying of this abstract not permitted. 


® B * B ** » ff (J P) ©ftffffiffl^Bfl 

©&H8 4#ff (a) 0861-275186 

©Int.Cl.' KRIS? JfrtfilS^ BB?D61^(1986)12;?5B 

C 30 B 15/00 8518-4G 

H 01 L 21/18 7739 " 5F gsss* *m* aw«>« i (i5i) 

©ft m P360- 114250 
®m P SS60(1985)5^29B 

@ft s a #s± *ss eat 


« « B 

i . n « © « * 

« 8 B 31 J: 8 B 

2. r n a * ffl « H 


£ 51 ± 

if o Q HI 18 


3 tt ft 


51 Jb 

SBC 

^5 ^ X , 

Jt 

0 tf 69 


«ni 


* c 

-he 

A/ y # 

* 6 « * 


A/ y * 




S A/ 

V # 

KSSS 



c n £ 

a 

3 "C < 

8 

fig 3 


5 6 

n)t at* 


, JbB 

A/ 

y # # 

6 

±E 

fit* 

75 A C 

A (? @ « 

(C 

a i* 6 

n 

fc tss 

51 

±» 

t , 

iEA/ 

y * « 8 

9 

©ran 

» 



5 n 

, -t 

EC{* 

© IS ft s 


Sflt 

ft 

£ ft iC 

± 

£ A/ 

y * 



© 


ft 


It 

«> © 

as 

fat 

SB * ft: 


t * 

ft 


W 


51 _t 

s ■ . 










a^s 


, ±a 

A/ 

V * IR 

8 

Si © 

63 □ 


» o T ± 

E 

S <t © 

IS 

a ft s 


IK 8 


t ft c 

n & c d 

it 

a # % 

W 


ft 

ft t 

, St 

ISO 

© s it a 


c a a 


n ± 

£ 


© a 


ft » c » a 


± 





t ^ ffm 1 1 ftff ffa 

* © C ffi S 

1 g E « 

© 

91 6 A 51 ± K B . 

« ± g » S 


ft 

tf , ±Sfi«©«lftft 

£ * © * * 

ft T ft C 


^CBJffSUftiftc 

JbEBtt © 

ta at s rt 



a € « S t 

ft <t 5 c 

* 


ft ff a * 


2 

^EB©mi£a5i±s 

8 . 




w ±E6fl 

5i±f* 


±Efi*©±S**^ 

6 ± E a> y 



aa*n, ±Eii<* t 


* s 



* ff » a * 

© « K ^ 

1 

fi . ?82fiXB3B3ig 


£5I±S 

S 

• 

. it m © » « 

ft » m 



lliJhOM 

m ft » J 




kirks 





ft 

$i^fi5i±SBtcaa? 


ft • 


-571- 


[ s S 

© 






- fi 

ic 


l* V ffi 5c X € 

d C Ga A s ( 

15 

l ) 0 u 

e 

* ) . GaSb ( 

13 V 0 U7 > 

* t > 

) . 


InAs ( 


> v •? A e % 

) « © 0 - V 

K ft d 


9 

tt © 31 


A £ El IS r s 

JJfiitT, 

* ? 7 



v > a 

t 

a (* it 5i Jt 


6 n t 

^ £ 

• 


7 


tt , S R ft * 

- hrt 

IC IR 



U 

fe a * e n s 

s c a s * 

u« 

IC C 

n 

* 0 V 

Si 

it £ © 9 B5t £ 



I3J 8 

S 

s v 

5 

t: ft v as ft ff 

T JE W L . * 


fi f 

)J 

(51 C & 

o 

X ft: « U fc S 

s n a * » * 

c * w 


5 

A C & 


X 8 0 £ tt T 

a # 6 0 is 

ft £ a 

5 t 

£ 

J: 3 C 


? X V* £ . 







K tt « Jk 31 Jt 

& a . 5 x # 

7 ^ ft 

if <fc 



V 




7C X 

© 

m mm 



£ @ WT3 n 

ft 

tt © 

fi 

ft * 9 

* 

{ B?0 d ) IC 

J: 

© S (S 

€■ » 


ss * 


tt & a © * & 

# ^ n n ft 



» e a 


ft £ 51 ± 17 S 


ISS $ 


* 

£ £ 3 

IC 

ft •? X ^ S . 





*J IC ME 


t 5 <fc 3 C 0 

, ^ o T ?M 

ft © IS 

H i: 

ft 

£ »<* 

it 

it si e *8 ^ s 

C t ft < AO 



ft 

n: 

t 

ft < it« ns 


¥ 6ft 




T 



t £ c 


• 

c nm 

© 

IS 5 ] 





±s 

@ 



tt , A/ 



is g * 


/U y * ir s a 

© J: SI IC * R 

g 5 tC 

s * 


a » , 

C 

© s tt ic IR & 


SCK 

ft 51 

± 

M « » 

0. 

L , tEib"; 

* fR « B © 53 

□ » SI 

IC , 

± 

EBtt 

© 

ananas 


^ ffi 


© ff /j 

* 

H A C « J$ * 


IS? 

a m 


c © » 


# © © ft & C 

«t <3 IR S W 

* ft ft 

S IE 

ft 

EE * JE 


iC ft * £ * 

^ IC U fc c t 


t T 


[ 31 fifi 

m 

] 





a t 

IC 

, *£«©&? 



® IC 

£S 

? ^ X 

& 

a t * . 





SB 1 

g 


£ ¥ IS ft ?l ± 

£ H £ 


Kt 

Bf ffi H 




H T 35 

& . 




£ SD < 1 « ± 

v ra la ? n 


b a 

f* 

tt © n 

9 

ft A* y IR § 

SS T 35 0 . C 



T , 


»nan3GI-275186(2) 


c n m 

if m 



rasa) 


t z 



tKU*? 

7 'J 7 5 7 > 

S IC 35 o 

X . 

tt w 


* K 4> a t< a 

» ft * IS fi € 

19 * C t 

tf. T* * 

* tf 


V K tc « <o a 

ft E £ M 83 ? 

6 fc » IC 

& S ft 




ft © * ft 5 If 

. S IE ft 

i£ I& 



HS T * ^ © 


ft L/ , i 

ten 

6 £ 


n ? & tc 

6 a a ft H «8 

s w tf e 

fi T * 


- 




- 75 

, ± 

sa 

£ it 8 it 5! ± 

a « . Jt e * 


v y 

£ tc 

it 

RbTBSg 



it K ff9 


T 

* # . V £S 

7t « © (Kl R6 

it © fc «» 

IC 9 A 


m 

tt 8 ± M C 



0 £ ft 

ic 


At, C © fc 

a& « IS ft * ic 

e fit § © 


PS 


lb, ffl ii IC 

J: ? T tt j£ K 

s $ s « 




f: . 



[ » n 

© S 

« 

3 



* a 

(fi is 


a ± © «fc 5 ft 

0 IB £ (C 8 S 

en 

* S j» 

IC S 

ft 


n tc t> © t ^ 



n © 

g 

mb* « a # 

a $ IB ^ * c 

fc IC * 0 

7 4t 

© IRS 

s n * ^/ y * 

ir s » * n tc 


SI IC 

in - 

V 

ffi ft d ft * 9 


OfitSM 


e«»ofcS*#7^B«>/u!y*2#±ft&ica 
» s n x ^ * . jtE*y*iR»»i©saa»3c 
tts ^n^aox^^*tfTBl5l^0«lc^E5a^n 

ftittCT«»€»B^lRlM5*ttlC3attS3«fc 

it«»£fi«}©fitt4tf€Si@sicK^^enx 
CO, ASCBB9BS«)BA0Ti^, C©S 

{*4©^*^H®ICtt±T75lflllC»i§^ftfllig?l 
5rf»fil5n, C©ff)S?l5lCC©rtSJ:0(5^ 

c*ffftisfl5i±ii6##pasnxfi?), ji/ y # 
2*SB*jjflicBRaaicai*5nx^a. c 

©ISA$i±M6©TiaSlCtta6A 7 * ffi fj x 

cn€±sstt*cticfe?)a»aaM^50(a 

fl*5l±l/*J:^ICftoX^*. ±EStt4©3^ 

nsnctt±E»aa5*H«rftffl<i:^A,e 1 i 

UtEB««S8/PSW5nxa50, C©28WIC 

affl?8tticft£Ettft©fliti89£HiR-rac: 

t(CJ;DiSt4^g10*(8jabT«i3, 5I±«6 
tffa?L5©^St©ElBttaitiS9X?E«3n 


—572- 


— 

75 



A> 

7 



3 


D 

e 

BE 

1 

1 

c 


x£ 

9 

tt 4 

© 

c 

8 


1 

2 

t a « t 


t 

ft 

tc 

A/ 

7 



S 

1 A 

€ 

ffi 

£ 

© 

E 

a 

c « * 

& 

fc 


<0 

a 

fl 


e 1 

3 

# a 

tt 

6 

n 

X 


$ 

. b t* n 

tc 

u 


$ 

2 

S 


b ft 

* 

(in < 

c 

0) 

» 

« 



n«, 

S 

ti 

A 

£0 


K 


1 2 



IK 

8 



< 


y x a 9 


1 

C 

<s 

□ 



1 1 

tC 


X 

± 


tc 





Z 

n 

X 

ft 

EC 

tc 

fl it 

a 

1 4 


IS 


y 


» 

ffi 1 5 t 


± 

« 

s 


4 

<n 

£ 8 

s 

1 2 

IC 

« 


z 

n 


fl ifc S 1 

; 


T 

5 

^ 

tc 

to 


is 

j a 


3 

1 

6 

£ 

tc 

J: 0 i tc 

(S 



n 

X 


ft . 


£ 

91 SI 

i 

5 

© 

ts 

tt 

fi 

t* £ S ffi 

1 

2 

CO 

ft 

9 

J; 


6 + 

ft 

tc € 


tc 

IS 

a* 

$ 

n 

X ^ 0 » 

c 

CD 

ts 

a 

51 

1 

2 

* a 

SI 

1 5 


€ 


ffi) 


if 

3* 5fe 8S X* 

ft 

* 


0 

J: 


tc 



n t 

t> 





X 

. S ± « 

1 

4 


s 

ft 


11 

SB 1 

2 

<o 



tc 




6 ft SI 3 

n 



CO 

an 

< 

IS 


n 

* £ 

£ 

(C 

ft 


• 











fc 



S3 

1 

6 

tt , « * 

tf 


3 

s 

ft 


5 H 


as y 


< 

s 


4 


«S«S 1 

2 

tc 

n 




ft 

# . 


ft B 

ft 

£ 

© 

a 


© 

JB« C * 





b 


£ 


S3 

□ 

m 

1 

7 


C <t 0 « JS 

u 

X 


J: 

< 



y 

, I 


V 

ffi 

ft 

A 

a 

ft 

*» i* * 




13 

R 


IS 

9 b 


A/ 7 

fli 

2 


/i/ 

7 


tRSSi 1 


tc 

A 

n 




b T 


A/ 7 

fl? 

1R 

8 

si 

1 

© 

Raft® 

1 

1 

tc 

ft? a 


fc 

ffifl 

* a 1 

3 



2? 

€ 


A y * m 


1 

5 


tc 

fl 

it 

a 1 

4 

£3 

§ 

ffi 

A 

n 


63 

a s 3 % 

S 

* 

4 

V 

» 

^ 


C <0 

a 

it $ 

1 

4 


b 

X 



ft 

-> 

X 

m 


t 

X 

B tt 

tC 

ft & 




MS 


6 ffi tt 55 

X 


$ 

h 

CO 

ft 


£* 5 

5 

£ fg 


X 



< 


R tc , S 

m 

X 

5 



ft 


BiO 

3 

ft £* 


tf 

Z 

u 


• 










b 

X , 

IS 


4 




a ic Mfo 


fc 

1$ 


a 

5 

tc 


31 

X* 

6 


If 


b 



1 

0 

CO 


SB 


ffi 

* t 

ft 

fi 8 


tc 

X 

a 

£ 


« ft it 


9 



A 

0 

X , 


tfi 

6 £ 



?L 

5 

© 


s <t <o ia 

is 



it 


tc 


tn » 


t ~ 







^ c s: s 








c n 


9 

ft 

fa 

F5 

M 



T b X 

7 


IS 


SI 

1 


ic a 

T 

t ft 


t 

tt 

ft 


• 










b 

X , 

a* 

7 


IR 


S5 


tc 

£3 



t 



1 9 

tc 

J: K> 


c 

n 



A 


tc 

<t 


A/ 

7 


2 

$ T 

tt 

OK 13 

» 

B 

M 


SI 



It 


co 




S 

£ tc 

33 

^ T 

B3tt 

X 

6 



£ tc w e 



1 

9 

CO 


ft 


1$R30361-275186(3) 


5 B 

% 

6 

a ft 

5 

$ 8 


IC 

^ y 

01 < 


ffi 

1 2 © T 

tS ffi 

tc 

¥ 



n z 

» 

• 

s v 


tc 

w 

fc W 


1 

8 

- ic 


K> « 


b 

X ^> 

ct ^ 

. t 

b 

X » % H 

□ S 

1 

7 



51 1 

8 

CO 

£ tt 

tt % 

ft tc 

fl 

ltS H 

* tc 

9 

9 

s n 

ft 

C £ 

IC 

ft 

ft . 

C co 


ffi 

i 6 tt n 

tt fa 

75 

(51 

tC £ 


X 3 


& 

£ 0 

a n 

X 

ft 

. ± E 3i 

ffi 1 

5 

* 

IC (T 

£ 

? n 

ft 

fl 

it a 

1 4 

tt , 

8 

S tc f5 t x 

X B 

16 


<0 SI 

ft 

tc ft 

ft 




3 ft 

£* 

€ ffl ^ ft . 

£ 

£ 

* 

fl it 

8 

1 4 

co 



y ft 


3 

as 1 6 

CO ± 

ts 

Si 

£ A/ 

7 

* tR 


5! 

1 co 




I3J b* C a 

tc £ 


ft 

fl it 

9 

® h 

£ 

CO 

&3 co 

s c 

tc IS 

^ 

y ft ffi e 


A/ 

7 

IS 

£ 

SI 1 


co 

X IB 




E ct 0 

H < 

15 

£ 

£ n 

ft 

C £ 

tc 

ft 


ffi 3 

y ft 

± 

B ffi £ 

ft ft 

ct 


IC ft 


1 5 


tc 

IS 8 

y ft 

fl it 

B 

fl £ S B 

y ft 

• 












c 

© 

<* 

3 tc 

$ 

JS ? 

n 

fc 

A/ 7 


1 

(0 ft M ff 

(C (1 


C 

<D£t* 

«■ m 

» 

y 

ft 

fi!> CO 

c — 


1 9 S 


n 

X 

V> ft 











tc 


tt ± 

CO 

ct ^ 

tc 

« 




m 

© ffl C 


X 

K 

m y 

ft 









C ct 



n t 

K(t £ 

y 

ft 

. fl 

it a 

CO « 

n 

tf ffi tic tC 

ft o 

fc 

« 

B X 

A/ 

7 n*x 

IS 

8 

& 1 

CO 

S tt 

& 

SI 5? ffi 51 

£ 55 


tc 

S ffi 


n ft 

• 

y 

ft t> 

*5 , 

a* 

4 

<D S 8 SI 

1 2 

tt 



1 

5 M 


fl 

it a 

1 4 

* tc 


a s 1 6 



X 


(C 

9 a 

z 

n 

ft d 

£ tC 

ft ft 

• 



b 

X 

> C 

CO 

s 

X 


a ?i 

X « 

6 $ 


tc ± P 

? it 

ft 


£ tC 

«t 



CO 

T 

SI tC 



fc s e a 

7 C 

& 


b X 





^ tc 

51 ± 

t/ 5 

n 

ft £ £ tC 

ft ft 

* 












C 

CO 




S3 

s 

tc 


X , 

A/ 7 


IS 8 SB 1 

co 

ff 




co a 


s 

<t 9 

t> a 

< ft 

ft 

£ A/ 7 fl? 

IR 3 

si 

1 

CO S3 

□ 

»SI 

1 

1 

tc S 

& fc 

ffifl 

# 

8 1 3 0) 


tc 

ct 

0 , 

A/ 

7 * 

IR 


SI 1 

(*? co 

f*3 E 


£ tt X , 

ix 


X 

£ /> 


£i 

tc 


£ tc 

ft ^ 

z n 

ft 

• 

y 

ft 


^ , 


fl¥ 

e 

1 

3 co 

m si 

1 5 


tc * 9. b 

fl 

it £ 

1 4 

CO 

5 *> 

s 

it 

m m 

SI 1 

2 CO 


fil tc ^ S3 

y ft 

3 

ft 


E 

tC <t 


» 

b T 

If 6 

n , 


<o mm $ 

£9 

8 

1 

6 * 

til 

a y 

ft 


□ 51 

1 7 


1 

8 (C S b 

tz t 

s tc 

c n 


& u 

X 

ft 

5 CO 


ffi 

A/ 

7 flt IR § 

3 1 

CO * 

Si tc 


as b 

X 

*J 

-X EE 

# ffi 


A 

E©±(B 


-573- 


*3iEc«8*n$c*:c$*. c © « a c « 

< 0 , ttoTfl±«1 4 © JE W * tt * 3i 2 * $ 

A,*;«fi8B1rt«)fl^l*«^* ai 3 © ft 8 
B T b* *©n*fc«*Crtff-tnn*T±»U 

fta«c^Tm£©a£ff*rtff±HBtuT 

zo) *i £ * *y*B8»i ©Hansen* 
4©«nsi 2ssst*fc»i^afl?fii 3$ 

Sl^CtlCJ:?), A/y*C8S1©rtStf^£ 
BttJ:i:iBr*i»8?ai 3©ft«C<fc?)E 

sa^ti, ^a€*JSfija53ae©B3«cm£ 
©ttAnHi*cn»*ftcfctfgnfcft*. 


1*188361-275186(4) 

t r w © a a ) 

m) A,?*Gs»©Ro»sc.ff*©*as 

€rJS«t&fc»©aH#S^aWfc©T, A/ 

t Z> C t tf T & . B«©l9-ft*l5fi€»* 
±cattSltlW£nfl*$^©?, £ © « tt 8 

«o wic,nti*s*ntr*ft;ttT,nnfen 
nnt*5tbftv N ©"rnffl60*fl:Tff, 

4. HS©n*£R$ 


nsasHttnfcicj&jasnfceaciB*^? 5 ! 1 ® 

S, a6H7b£»8Btini*t:»ja?nfcnnS 

8 , 2 tt * 7 * * 4tt 

fi , 6 tt 6 fl 31 Jt * * 7 tt « IS B * 13tt8fl 

# S , 1 4 tt 8 it a , 1 5 tt » » , 16liffi5Sffi 

T & * . 


« 9 a # a ± « s « * 


£3 I2 

4 — 4_ 


»5 







I6> 17 >2 J . J IT X* ' 17 


$61 170 H8 EI 

4 . .4 



-574- 


ttRfl 0361-275186(5) 



-575- 


